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SECTION 1
INTRODUCTION

The U.S. Environmental Protection Agency (referred to as EPA or the Agency) is developing an
ar pollution regulation designed to reduce emissions generated by the metal can manufacturing
indugtry. In the basdine for thisanalyss, the U.S. metd can manufacturing industry was comprised of
202 establishments, which were owned by 30 domestic and foreign companies and employed more than
160,000 workers.! Of thesefacilities, 142 are classified as mgor sources of hazardous air pollutant
(HAP) emissions,? primarily due to emissions occurring during the coating process. Under Section 112
of the 1990 Clean Air Act (CAA) Amendments, EPA is currently developing national emission
standards for hazardous air pollutants (NESHAP) to limit these emissions. This report presentsthe
results of an economic impact analyss (EIA) in which amarket model was used to evaluate the
economic impacts associated with the proposed regulation.
1.1  Agency Requirementsfor Conducting an EIA

Congress and the Executive Office have imposed statutory and adminitrative requirements for
conducting economic analyses to accompany regulatory actions. Section 317 of the CAA specificaly
requires estimation of the cost and economic impacts for specific regulations and standards proposed
under the authority of the Act. In addition, Executive Order (EO) 12866 and the Unfunded Mandates
Reform Act (UMRA) require amore comprehensive analysis of benefits and costs for proposed
significant regulatory actions® Other statutory and administrative requirements include examination of
the compaosition and distribution of benefits and costs. For example, the Regulatory Flexibility Act
(RFA), as amended by the Small Business Regulatory Enforcement and Fairness Act of 1996
(SBREFA), requires EPA to consider the economic impacts of regulatory actions on smal entities. The
Agency’s Economic Analysis Resource Document provides detailed instructions and expectations for
economic analyses that support rulemaking (EPA, 1999).
1.2  Scopeand Purpose

The CAA’s purposeisto protect and enhance the quality of the nation’s air resources (Section
101(b)). Section 112 of the CAA Amendments of 1990 establishes the authority to determine a
NESHAP. Thisreport evaluates the economic impacts of pollution control requirements placed on
metal can manufacturing establishments under these amendments. These control requirements are
designed to reduce releases of HAPs into the atmosphere.

To reduce emissons of HAPS, the Agency establishes maximum achievable control technology
(MACT) gandards. Theterm “MACT floor” refersto the minimum control technology on which

‘These establishments include those that produce steel or alum num cans, netal
sheets used for can production, and/or can ends. Metal cans are prinmarily
used in packaging foods and beverages. They are also used in general
packagi ng applications for products such as paint and aerosol cans.

2A maj or source of HAP emissions is defined as a facility that emits, or has the
potential to emt, 10 or nore tons of any HAP or 25 or nore tons of any
conmbi nati on of HAPs.

3OFfice of Management and Budget (OWMB) gui dance under EO 12866 stipul ates that
a full benefit-cost analysis is required when the regulatory action has an
annual effect on the economy of $100 million or nore.
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MACT standards can be based. For existing mgjor sources, the MACT floor isthe average emissions
limitation achieved by the best performing 12 percent of sources (if there are 30 or more sourcesin the
category or subcategory). For new sources, the MACT floor must be no less stringent than the
emissions control achieved in practice by the best controlled smilar source. The MACT can dso be
chosen to be more stringent than the floor, considering the costs and the hedlth and environmental
impacts. Thisreport andyzes the economic effects of the metal can manufacturing MACT floor on
exigting sources.
1.3  Organization of the Report
The remainder of this report is divided into four sections that describe the metal can
manufacturing indugtry, present the methodology used for the andlys's, and summearize the results of this
EIA:
»  Section 2 provides a summary profile of the metal can manufacturing industry. It describes
the affected production process, inputs, outputs, and costs of production. It also describes
the market structure and the uses and consumers of metal cans.

« Section 3 reviews the regulatory control dternatives and the associated costs of compliance.
This section is based on EPA’ s engineering analys's conducted in support of the proposed
NESHAP.

«  Section 4 outlines the methodology for assessing the economic impacts of the proposed
NESHAP and the results of this andyss, including market, industry, and socid wefare
impacts. In addition, this section describes the economic impacts specific to new sourcesin
the metal can manufacturing industry and economic impacts on the energy sector.

» Section 5 addresses the proposed regulation’s impact on small businesses.

In addition to these sections, Appendix A further details the economic mode used to predict the
economic impacts of the NESHAP and Appendix B presents the results of sensitivity analyses
performed for the demand and supply eagticities used in the economic modd.
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SECTION 2
INDUSTRY PROFILE: METAL CAN MANUFACTURING

Cans are one of the most widdly used containersin the world. Industry estimates that more than
200 million cans are used each day in the United States (Can Manufacturers Ingtitute [CMI], 1999a).
Consumers use meta cans for avariety of purposes, including the storage of food, beverages, and many
other products (e.g., paint). During the production process, avariety of surface coatings are applied to
these cans. Interior coatings prevent corrosion and protect the contents from being contaminated by the
can. Exterior coatings are applied for decoration, to protect printed designs, or to facilitate handling by
reducing friction. Traditiona coatings used in thisindustry have a high concentration of solvents, which
results in the emission of volatile organic compounds (VOCs) and HAPs. Currently, the U.S.
Environmenta Protection Agency (EPA) is developing nationa emissons standards for these HAPs.

This section provides an economic overview of the metad can industry. Section 2.1 describesthe
production processes with emphasis on surface coatings. Section 2.2 identifies uses, consumers, and
subdgtitutes.  Section 2.3 summarizes the organization of the U.S. metd can industry, including a
description of the manufacturing facilities and the companies that own them. In addition, we identify
small businesses potentidly affected by the proposed rule. Findly, Section 2.4 presents market data for
the industry, including U.S. production, prices, foreign trade data, and trends.
2.1  Production

The can manufacturing process has changed dramaticaly since its beginningsin the early 19th
century. Today’s automated processes have replaced the once labor-intensive process and produce an
estimated 139 hillion cans per year (CMI, 20018). Meta can manufacturers purchase two primary raw
materid inputs for the production of cans. sted and duminum. In 1999, dmost three-quarters of al
meta cans produced were duminum (CMI, 2001a). These two raw materia inputs are used to produce
one-, two-, and three-piece can bodies and can ends. During the production process, the stedl or
auminum (in the form of sheets or cail) is shaped, coated, quality checked, and prepared for shipment
to avariety of consumers across the United States and the world.  The following sections describe
individual manufacturing processes in gregter detail. Much of the information in these sections was
taken from EPA (1998).
2.1.1 Sheet Manufacturing

The process of manufacturing meta sheets for usein metad can manufacturing begins by cutting
alarge coil of metd into pre-scrolled sheets. An ingde protective coating is then placed on the sheets
and cured. At this point the sheets can be decorated. An over coat of varnish is placed on the decorated
sheet and cured again. A second ingde protective coating is placed on the sheets and cured. These pre-
scrolled sheets are then cut into small scroll sheets which can be fed into the end or body making
process (CMI, 2001b).
2.1.2 Can End Manufacturing

The production of can ends varies by end use. Aluminum beverage can ends are made from
precoated coil that is stamped and scored to produce an ovd pattern, and an end tab is attached. This
end is attached to the can with a solvent- or water-based compound, and the sedl isalowed to dry. The
production process of ends for food cans and other sheet-coated ends is Smilar to beverage cans with
the exception that food can and other sheet-coated ends are typicaly coated on metal sheets rather than
coils
2.1.3 One- and Two-Piece Can Body Manufacturing

The one- and two-piece can manufacturing process involves forming a can body, creating an end
(for the two-piece can), and applying coatings to the open can and can top. Two fabrication processes
are used to produce these cans: the draw-redraw process and the draw-and-iron process. Manufacturers
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of one-piece can bodies use the draw-and-iron process, while two-piece can manufacturers use both
processes.

During the draw-redraw process, aluminum or steel coil isfed into a processor caled a cupper
that stamps shalow metal cups. The coil may be slamped one or two additiona times to create a deeper
can. Thisprocesstypicdly uses pre-coated coils and if no additiona coating steps are required, the cans
are tested and stored. However, some manufacturers use an uncoated coil and perform sheet coating
smilar to the three-piece can body coating operation described in Section 2.1.4.

In contradt, the draw-and-iron process involves the following additional steps after the shallow
cup is created. Full-length can bodies are crested from shalow cups through an extrusion process
(@uminum cans) or “ironing” process (sted cans). The can bodies are then trimmed, cleaned, and dried
in preparation for the gpplication and curing of exterior base coats, printing inks, and protective
overvarnish coats (aluminum beverage cans) or corroson-resistant wash coats (sedl food cans). Once
the coatings are dry, the can necks are flanged (beverage) or beaded (food cans). A leak tester applies
air pressure to each can and tests for any holes or cracks and rgjects any inadequate cans. In addition,
the coating thickness may be tested by arandom dectrica resstance spot check. After passing these
tests, the finished cans are then stacked for storage or shipment. Figure 2-1 provides a detailed example
of atwo-piece draw-and-iron auminum beverage can production process.

2.1.4 Three-Piece Can Body Manufacturing

Three-piece cans are typically made of sted sheets. The manufacturing process involves two
operations. sheet coating and can fabrication (see Figures 2-2 and 2-3). The sheet coating operation
includes the application of abase codt, inks, and overvarnish. After gpplication, the sheet passes
through an oven for curing and drying. The can fabrication begins with the processor ditting these
coated sheets and feeding them into a*“body maker” where the seams are welded or cemented together.
The seam aong the side of the can iswelded or cemented and then coated in a process called “sSide seam
dripe application.” This seam may be coated with an interior Spray or an exterior spray, or on both
sgdes. The Sde seam stripe protects exposed metal aong the seam. At this stage of the production
process, the cans are flanged for proper can end assembly and the diameter of the wall may be reduced
(necked-in) according to end-use requirements. In addition, if the can will be used to Store beverages,
the can’sinterior is sprayed with a protective coating and then baked or cured. After curing, the end
seamer attaches one end to the can in a process called “ double seaming” where end sedl compounds are
applied and used as a gasket materid to provide an airtight seal. Afterwards, the leak tester checks for
leskage. Thefinished can is stacked and prepared for shipment.

2.1.5 Coatingsand Emissions

Coating is an integral part of the production processes of cans and can parts. Without the
gpeciaized interior coatings, cans could potentialy contaminate their contents and render them
dangerous to consumers. Exterior coatings enhance the can’'s gppearance, protect the can from
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corrosion, and protect printed desgns. However, the traditional coatings used in the metal can industry
have a high concentration of solvents, which resultsin the emisson of VOCsand HAPs. Severd types
of coating technologies exist:
« Conventiona solvent-borne coatings—Conventional coatings offer good abrasion resistance
and ease of gpplication. However, they have high concentrations of VOCs and HAPs.

« High-solid coatings—The most widdy used high-solid coeting is polyurethane. These
coatings are used as exterior bases, some interior sheet coatings, decorative inks, and end
sedl compounds.

«  Waterborne coatings—These coatings are used extensively in beverage can manufacturing.

« Ultraviolet radiation-cured (UV-cured) coatings—UV-cured coatings offer advantages of
rapid curing, low process temperatures, and low VOC and HAP content aswell as lower
energy costs because drying ovens are eliminated. However, UV coatings are expensve and
require specidized equipment.

« Powder coatings—These coatings offer excellent resistance to chemicals, arasion
resstance, and barrier qualities. The gpplication process for these coatings is currently not
fast enough for can coating line operating speeds, and only limited numbers of colors,
finishes, and textures are available for can manufacturers (EPA, 1998).

Coatings are gpplied to both interior and exterior can bodies and ends. Emissions are generated during
coating gpplication, during trangportation to the oven (evaporation), and during curing. However,
approximately 50 to 80 percent of emissions occur during the drying and curing process (EPA, 1998).
216 Costsof Production

Raw materia and energy costs account for the largest share of the variable costs of meta can
production. 1n 1997, the cost of materids and energy totaled $8.6 million, or 72 percent of the metdl
can industry’ s vaue of shipments. Stedl and duminum purchases totaled $3.1 million, or 94 percent of
the cost of materials.

Recently, prices for sted and duminum sheet, plate, and coil have fluctuated given the changes
in market conditions for these inputs. For 2001, Purchasing Online (2001) reported spot prices for a
cold-rolled stedl sheet at $320 per ton, coiled-sted plate at $288 per ton, and auminum common aloy
sheet a $1,720 per ton (see Table 2-1). The data show the price of steel has dropped significantly since
1997 asforeign sted imports have surged. For September 1997, spot prices for cold-rolled stedl sheet
and coiled sted plate were quite a bit higher than more recent levels at $480 and $390 per ton,
repectively. In 1995, a shortage of duminum led to significant raw materia price increases, forcing
beverage canners, such as Coca-Cola and Pepsico, to increase the use of aternative packaging
containers such as plagtic bottles (Sfiligoj, 1995). However, duminum prices decreased significantly in
2001.
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Table 2-1. Spot Prices for Steel and Al um num Sheet and Pl ate: 1997-
2001

Year 1997 1998 1999 2000 2001

Col d-roll ed steel sheet (M dwest, $480 $410 $390 $380 $320
$/ton)

Coi l ed steel plate (M dwest, $/ton) $390 $400 $300 $320 $288
Al urmi num (common al | oy sheet 3003, $2,200 $1,920 $2,040 $2,240 $1,720

$/t on)
Sour ce: Purchasi ng Online. Septenmber 15, 1998. “Transaction Prices.” Purchasing
Onl i ne.

Purchasi ng Online. Septenber 16, 1999. “Transaction Prices.” Purchasing Online

Purchasi ng Online. Septenber 20, 2001. *“Transaction Prices.” Purchasing Online

Labor is used throughout the production process as well as during transportation of the product.
However, labor costs account for only asmall share of variable production costsin the metdl cans
industry. 1n 1997, payroll represented only 10 percent of the value of shipments.

In 1995, industry estimated that gpproximately 20 million gallons of coating materids were
consumed annualy by two-piece beer and beverage can manufacturers (Sfiligoj, 1995). A more recent
edimate shows that two-piece beverage manufacturing facilities used 26 million galons of coating in
1997 (Reeves, 1999). Using data on the volume and value of coatings shipped to the metd coil coating
industry, the Agency estimates the average cost of coatings for 1997 at $15.60 per galon (Bourguigon,
1999). However, it islikely that some specidty coatings sdll for substantialy more—as high as $50 per

gdlon.
The U.S. Bureau of the Census (Census Bureau) and U.S. Bureau of Labor Statistics (BLS)
publish higtorical satistics for costs of materias (i.e, materids, fuds, eectricity) and labor for the
meta can industry using the following dassfication sysems:
« North American Indugtrid Classification System (NAICS)—beginning with the 1997
Economic Census, the metal cans industry was classified under NAICS code 332431, Metd
Can Manufacturing.

« 1987 Standard Industria Classification (SIC) codes—prior to 1997, the meta cansindustry
was classified under SIC 3411, Metal Cans.

Asshown in Table 2-2, the cost of materials averaged 72 percent of the industry’ s value of shipments
between 1992 and 1997, while payroll represented roughly 10 percent of the vaue of shipments. Wages
for production workers ranged from $15.86 to $17.34 per hour during this period.
2.2 Uses, Consumers, and Substitutes

Higtorically, sted cans were primarily used to store prepared raw food products.  During the
1970s and 1980s, the use of metd cans expanded to the beverage market, and aluminum cans
subsequently captured a significant share of the market (Hillstrom, 1994). Today, it is estimated that
Americans use approximately 200 million cans each day. Meta cans are used for awide variety of
products, such as soft drinks, food products, and aerosol cans. Table 2-3 lists selected end uses for
metal cans.

In 1997, the baseline year selected for this analysis based on data availability, more than 130
billion metal cans were shipped to three primary market segments—beverage, food, and generd
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packaging (CMI, 1999b). Figure 2-4 shows the distribution of shipments of metd cans by market for
1997. Asshown, the beverage market accounts for the largest share of metal cans (73.4 percent),
followed by food (23.4 percent) and genera packaging (3.2 percent).
CMI reportsthat nearly al beverage cans are made of duminum. A recent survey conducted by
the duminum beverage can indudtry identified characteristics of duminum cans that consumers found
attractive compared to other packaging dternatives (CMI, 1999¢). Theseinclude
Table 2-2. Historical Cost of Production Statistics for the Metal
Cans Industry: 1992-1997

Aver age
Val ue of Cost of Cost of Payr ol Ear ni ngs of
Shiprments Materials Materials I Payr ol | Producti on
Year ($10°9) ($10°9) Share (% ($10°) Share (% \Workers ($/ hr)
1992 $12,112 $8, 798 72. 6% $1, 262 10. 4% $15. 86
1993 $11, 498 $8, 360 72. 7% $1, 212 10. 5% $16. 23
1994 $11, 610 $8, 306 71. 5% $1, 256 10. 8% $16. 50
1995 $12, 326 $9, 084 73. 7% $1, 183 11. 2% $16. 74
1996 $12, 273 $8, 624 70. 3% $1,194 9. 6% $16. 98
1997 $12, 007 $8, 598 71. 6% $1,183 9. 8% $17.34
Total / Avera $71, 825 $51, 770 72. 1% $7, 485 10. 1% $16. 61
—J€
Sour ces: U.S. Departnent of Conmerce, Bureau of the Census. 1999a. 1997 Census of
Manuf act uri ng I ndustry Seri es: Met al Can Manuf act uri ng.

<http://ww. census. gov/ prod/ ec97/97nm3324c. pdf >.

U. S. Departnent of Comrerce, Bureau of the Census. 1998. 1996 Annual Survey of
Manuf act ur es Statistics for | ndustry Groups and | ndustries.
<http://ww. census. gov/ prod/ ww abs/ manu-mn. htnl >

U.S. Departnent of Commerce, Bureau of the Census. 1997. 1995 Annual Survey of
Manuf act ur es Statistics for | ndustry Gr oups and I ndustries.
<htt p://ww. census. gov/ prod/ ww/ abs/ manu-m n. ht nl >

U.S. Bureau of Labor Statistics. National Enploynent, Hours, and Earni ngs—Meta

Cans: Series |ID eeu31341106. <http:ww.bls.gov>. As obtained on August 27,
1999.

+ lessspillage or breskage,

« eaeof Sorage a home or when traveling,
« maintenance of soft drink carbonation, and
« easeof recycling.

The ability to recycle duminum cansis one reason why they continue to dominate other
packaging dternatives in the carbonated soft drink (CSD) market, one of the largest segments of the
market. CMI estimated that in 1998, two out of every three manufactured auminum beverage cans
were recycled as new cans, a process that takes gpproximately 60 days (CMI, 1999d). In 1997,
auminum cans accounted for 75.7 percent of the soft drink packaging mix followed by
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Table 2-3. Metal Can Uses by Material and Type
Mat eri al
Type Used Product s Cont ai ned

Thr ee- Pi ece Can St eel
Body

Food, juices, spices, aspirin,
paints, glue, aerosols (includes
decorative tins)

Two- Pi ece Can

Body
Drawiron Al um num Beer, carbonated beverages,
j uices
St eel Food, ot her nonfood
Dr aw r edr aw St eel , Food, shoe polish, sterno, fuel,
al um num car wax, other nonfood products
Sour ce: U.S. Environmental Protection Agency. 1998. “Prelimnary |ndustry
Characterization: Met al Can Manuf act uri ng—Sur f ace Coati ng.”
<http://ww. epa. gov/ttn/uatw coat/ ntan/nmet_can. ht nmp.
1997
135,468 Million Cans
Food
23.4%
Beverage ngad
73.4% aging
3.2%
Figure 2-4. Distribution of Metal Can Shipnents by End Use:
1997
Sour ce: Can Manufacturers Institute (CM). “Donestic Can Shipnment 1997.”

<ht t p: ww. cancentral . conl f oodst ats. cf .

1999c.

Cbt ai ned August 31,
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plagtic (19.9 percent), glass (2.3 percent), and other (2.1 percent) (see Figure 2-5). Despite the current
dominance of duminum beverage containers, the use of polyethylene terephthaate (PET) bottles has
recently experienced growth due to the widespread availability of the polymer and itslow cost (O’ Naill,
1998). Aluminum cost increasesin the mid-1990s encouraged soft drink canners to substitute bottles
made of PET. The glass CSD container share, on the other hand, is small and declining. For example,
the Census Bureau (19994) reports shipments of glass bottlesfell 14 percent from 1997 to 1998.

Plastic
9.9%

Other
2.1%

Metal Can
75.7% Glass
2.3%

Figure 2-5. Distribution of Soft Drink Packaging M x by Type: 1997

Sour ce: Can Manufacturers Institute (CM). “1997 Retail Sales Prove It’s Better
in Cans.” Canline 1(2). <http:ww.cancentral.conf canline/vlin2/v1ln2. htnp.
As obtained on August 31, 1999a.

Another important beverage segment is the beer market. Aluminum beer containers accounted
for approximately one-third of meta can beverage shipmentsin 1999 (CMI, 20018). Smdl duminum
cans (60 percent) and glass bottles (27 percent) dominate the beer market, with bulk packages such as
kegs accounting for the remaining 13 percent (Brody and Marsh, 1997). Recently, plastic containers
have entered the single-service beer market.

A vaiety of aternative packaging methods in the food/genera packaging containers market
exig. The primary factorsin deciding which type of materia to usein packaging are temperature
control, counterpressure, and shelf-life, but in most cases plastic or glass can be substituted for meta
(Brody, 2001).

Plastic containers have enjoyed widespread use since the 1970s, but this use has been
concentrated in the beverage market. 1n 1998, only about 1 billion plastic containers were used in food
packaging versus 32 hillion meta containers (Brody, 2001). Sted food can manufacturers have
primarily been affected by the increasing use of plagtic in alimited number of food market ssgments as
they face increased competition from microwave and frozen food products using plastic packaging
(Hillstrom, 1994). Plastic aso has the advantage of being impact resistant, heat resistant, and
trangparent. PET is often used as a glass replacement in both food and beverage bottles (Brody and
Lord, 2000).

Glassisaso used in food packaging. It isusudly found in the form of wide mouth containers
(i.e, jars). Approximately one haf of glass containers are used for baby food. Glassis much more
prevaent in the food packaging industry than is plagtic (gpproximately nine times more glass containers
are used) (Brody, 2001). Although consumers desire the trangparency of glass, it might be less than
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desirable from the perspective of food preservation because light can accelerate reactionsin the food.
Although it can be subgtituted for meta or plastic it is very heavy, breskable, and energy intensve to
produce (Brody and Lord, 2000).

Paper and paperboard are the most widely used package materidsin theworld. However, in
order to protect food from moisture, gas, odors, or microorganisms, they must first be coated with
plagtic. For thisreason, they are infrequently used as substitutes for glass, plagtic, and metd in the food
and beverage industry (Brody and Lord, 2000).

Prices of raw materids can significantly influence beverage producers  choice of container
material because containers represent alarge share of the product’s cost and because severd substitute
maeidsexist.* For example, duminum can prices increased nearly 14 percent between 1994 and
1995, leading severd manufacturers to consider expansion of plagtic packaging methods (Sfiligoj,
1995).

In addition to this anecdota evidence, there is some quantitative data suggesting substitution
between container materids based on rdative prices. Aluminum can shipments in the beverage market
declined by 5 billion units, or 4.6 percent, from 1994 to 1995, as duminum can prices rose relative to
PET bottles. Since 1995, the price of duminum cans has fallen relative to PET, and shipments of
auminum cans have risen cdoseto 1994 levels. A smple regression of the ratio of duminum and PET
prices on shipments of auminum cans provides an dadticity estimate of —0.6.> In other words, a
1 percent increase in the price of auminum cansrelative to PET bottlesis estimated to reduce the
quantity of auminum cans demanded by 0.6 percent.

Although the cogt of stedl cans has remained constant over this period, sharp reductionsin raw
sted pricesin 2000 and 2001 suggest lower codts of stedl cansin the future. However, in addition to
declinesin metd prices, plastic resin costs have fallen since 1995, which makes plastic containers more
attractive (O’'Nelll, 1998). Infact, dl of the mgjor materials used in food and beverage packaging
(auminum, sted, pladtic, and glass) have been declining in price over the last few yearsin inflation-
adjusted terms.

2.3 Industry Organization

This section provides an overview of the market structure of the metd can manufacturing
indugtry, including the facilities, the companies that own them, and the markets in which they compete.
2.3.1 Market Structure

Market structure is of interest because it determines the behavior of producers and consumersin
theindudtry. If anindudtry is perfectly competitive, then individua producers are not able to influence

‘Econom ¢ theory suggests the elasticity of the derived demand for an input is
a function of the cost share of the input in total production cost and the
elasticity of substitution between this input and other inputs in production

(Hi cks, 1966). Because the cost share of containers is relatively |arge and
there are good substitutes available, we may infer an elastic demand for
al um num beverage cans. Containers wused in food or general packaging

applications (e.g., steel cans) typically have nmuch smaller cost shares than
those used for beverages (because the products contained in them often have
far higher values than beverages) and woul d be expected to face less elastic
demand curves

where Qu is the quantity of

sThe nodel estimated was InQy = a + b ”% b
Al

al um num cans; Pyg and P, are inflation-adjusted price indices of PET bottles
and al um num cans, respectively; and a and b are paranmeters to be esti mated.
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the price of the output they sdll or the inputs they purchase. This condition is mogt likely to hold if the
industry has alarge number of firms, the products sold and the inputs purchased are homogeneous, and
entry and exit of firms are unrestricted. Entry and exit of firms are unrestricted for most industries
except, for example, in cases where government regulates who is able to produce, where one firm holds
apatent on a product, where one firm owns the entire stock of acriticd input, or where asnglefirmis
able to supply the entire market.

Four- and eight-firm concentration ratios (CR4 and CR8, respectively) and
Herfindahl-Hirschmann indexes (HHIS) can provide some insight into the competitiveness of an
industry. The U.S. Department of Commerce reports these ratios and indices by NAICS codes for 1997,
the mogt recent year available. Vauesfor the metal can indudtry, glass containers industry, and plastic
bottle industry are reported in Tables 2-4, 2-5, and 2-6, respectively.
Tabl e 2-4. Measures of Market Concentration for the Metal Cans
| ndustry (NAICS 332431): 1997

Val ue of Shipnents

(%109 CR4 CR8 HHI
$11, 930 58% 87% 1,180
Not es: CR4 denotes four-firmconcentration ratio.

CR8 denotes eight firmconcentration ratio.
HHI denotes Herfindahl-Hi rschmann i ndex for 50 |argest conpani es.

Sour ce: U.S. Departnent of Conmerce, Bureau of the Census. 2001. Concentration
Ratios in Manufacturing. <http://ww.census. gov/prod/ec97/nBls-cr. pdf>.

Tabl e 2-5. Measures of Market Concentration for the d ass Contai ners
| ndustry (NAICS 327213): 1997

Val ue of Shipnents

(%109 CR4 CR8 HHI
$4, 198 91% 98% 2960
Not es: CR4 denotes four-firmconcentration ratio.

CR8 denotes eight firmconcentration ratio.
HHI denotes Herfindahl-Hi rschmann i ndex for 50 |argest conpani es.

Sour ce: U.S. Departnent of Conmerce, Bureau of the Census. 2001. Concentration
Ratios in Manufacturing. <http://ww.census. gov/prod/ec97/nBls-cr. pdf>.



Tabl e 2-6. Measures of Market Concentration for the Plastic Bottle
| ndustry (NAICS 326160): 1997

Val ue of Shipnments

(%109 CR4 CR8 HH
$6, 335 33% 52% 425
Not es: CR4 denotes four-firmconcentration ratio

CR8 denotes eight firmconcentration ratio.
HHI denotes Herfindahl-Hi rschmann i ndex for 50 | argest conpani es.

Sour ce: U. S. Departnment of Commerce, Bureau of the Census. 2001. Concentration
Rati os in Manufacturing. <http://ww.census. gov/prod/ ec97/ nBls-cr. pdf>.

The criteriafor evaluating the HHIs are based on the 1992 Department of Justice' s Horizonta
Merger Guiddlines. According to these criteria, industries with HHIs below 1,000 are consdered
unconcentrated (i.e., more competitive), those with HHIs between 1,000 and 1,800 are considered
moderately concentrated (i.e., moderately competitive), and those with HHIs above 1,800 are considered
highly concentrated (i.e., less competitive). In generd, firmsin less-concentrated industries are more
likely to be price takers, while firmsin more-concentrated industries are more likely to be able to
influence market prices.

In the metal can industry, the CR4 was 58 percent, while the CR8 was 87 percent. The HHI for
thisindustry was 1,180. Based on the criteria above, the metal can indusiry can be classfied as
moderately concentrated.

With only 11 companies, the glass container industry was concentrated with a CR4 of 91 percent
and a CR8 of 98 percent. The HHI for thisindustry implies that it was highly concentrated.

In the plastic bottle industry, the CR4 was 33 percent and the CR8 was 52 percent. With an HHI
of 425, the plastic bottle industry can be classified as unconcentrated.

Although the metd can industry appearsto fall at the lower end of the moderately concentrated
range, the close subdtitutability of aternative materias such as glass and plagtic makesiit likely that
meta can producers behave as price-takers. Thus, based on the CR4, CR8, HHI, and the available
subgtitutes, an assumption of perfect competition for the metal can industry appears reasonable for
modeling purposes.

2.3.2 Facilities

In the basdine for thisanayss, 202 potentialy affected facilities manufactured meta cans,
shests, or ends in the United States.® These facilities can be classified as one of two types of producers.
independent can manufacturers and captive can manufactures. Independent can producers coat and
fabricate cans based on the customer’ s specified end use. Severd of these plants manufacture cans
solely for one customer (EPA, 1998). Captive can producers coat and fabricate cans as part of the
vertica operations of a parent corporation. The greaet mgority of meta cans are produced by
independent can producers rather than for captive use (see Section 2.3.2 for more information).

The sze of can manufacturing plants varies depending on the number and types of production
processes performed. Some plants coat only the metal sheets, while others may fabricate a particular

That is, there were 202 facilities classified in the netal can manufacturing
i ndustry. However, eight of these facilities are classified as synthetic
m nor sources and 52 as area sources, neither of which incur any compliance
costs under this regulation.
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type of can body or end from the coated sheets. Others both coat and fabricate the meta can.

Meta can manufacturing facilities are generdly located near sources of materia supply (i.e,
ged or duminum plants) or near the customers based on the costs associated with transporting raw
materids and find products. Figure 2-6 shows the distribution of these facilities across the United
States. Cdifornia contains the most meta can, shet, or end manufacturing facilities (29), followed by
Ohio (19), Illinais (15), and Wisconsin (13).

2.3.3 Companies

Thirty parent companies own the 202 metd can manufacturing facilities. These companies
report an average (median) annud saes of $3.8 hillion ($336 million). This figure includes revenue
from operations other than metal can manufacturing. The average (median) employment for these
companies was 17,400 (2,566) workers. Three of the largest companies, based on annua sales, produce
containers as part of the company’s vertica operations (i.e., Nestle S A.—$52.1 hillion, Con
Agra—$23.8 hillion, and H.J. Heinz Company—9.3 billion). However, these companies own atota of
only seven facilities, or 3.5 percent of the establishments. Ward' s Business Directory (Gae Research,
1999) identifies the top meta can manufacturing companies (i.e., those with
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own 82
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€s, or
43 percent of thetotd. Additiondly, Silgan Holdings Company isamgor independent meta can
manufacturer in this market: they own 34 facilities (annud sdes are $1.7 billion).

Meta can coating companies can be classfied as smdl or large busnesses usng Smal Business
Adminigtration (SBA) genera size sandard definitions for NAICS codes. For NAICS 332431, the SBA

TOTAL: 202

Hawaii: 1
Puerto Rico: 2
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defines abusness as smdl if it employs 1,000 or fewer employees. Using this guiddine and available
secondary data, the Agency identified 13 smal businesses, or 43.3 percent of the meta can companies.
For these small businesses, the average (median) annua sales for companies reporting data were $27
($24) million, and the average (median) employment was 178 (175) employees. Appendix A ligs
individual metal can companies and includes saes and employment data reported by secondary sources,
including Dun & Bradstreet (1999), Hoover’s Inc. (1999), and company and industry websites.

24  Market Data and Trends

Growth in the metd can industry during the 1990s has dowed as aresult of a mature domestic
market for duminum and sted cans. As shown in Table 2-7, domestic shipments were reported a 137
billion cansin 1997 (basdline year), asmal increase of 1.2 percent over 1996. During the period 1993
to 1999, total metal can shipments increased a an average annud rate of 1 percent.

There are avariety of metd can products, and prices vary by sze and end-use gpplication. The
Agency conducted a search for can price data by type of can and found that thisinformation is not
published in adatistical annud. However, an industry trade journa did report spot prices for duminum
and sted beverage cans aswdll as plagtic bottles for 1995 (Sfiligoj, 1995). Using these spot prices and
the producer price indexes published by the BLS, the Agency computed a historical price time seriesfor
these selected cans for the period 1993 through 2000. As shown in Table 2-8, the average prices per
1,000 units during this period were as follows: duminum cans ($62.47), sted cans ($65.28), and plastic
bottles ($68.51).

Table 2-7. Donestic Metal Can Shi pnents by Market: 1993-1999
(mlIlion cans)

Gener al

Year Bever age Food Packagi ng Tot al

1993 97, 605 30, 465 4,072 132, 142
1994 103, 119 31, 907 4,228 139, 254
1995 98, 116 31, 313 4,275 133, 704
1996 99, 136 31,971 4, 361 135, 468
1997 100, 680 31,998 4,375 137, 137
1998 102, 789 31,782 4,404 138, 975
1999 102, 253 32,349 4, 457 139, 059

Average Annual Growth Rates

1993-1999 1% 1% 2% 1%

Sour ce: Can Manufacturers Institute (CM). “Hi storical CM Can Shipnments.”

<http://ww. cancentral .conf>. As obtai ned on Decenber 6, 200la.

Currently, foreign trade does not represent a significant share of metal can shipments. For 1996,
the value of imports and exports as a share of the totd value of shipmentsfor NAICS 332431 was less
than 1.5 percent. However, foreign interest in the benefits of duminum can packaging is growing and
thisis expected to benefit U.S. producers of auminum cans (Hillstrom, 1994). There has been growth
in exports snce 1992, dthough exports peaked in 1995 and have generdly been declining since then
(see Table 2-9). Similarly, imports (primarily from Canada) have risen between 1992 and 2000 but
peaked in 1996 and have been on a downward trend. It is unclear why trade spiked in the mid-1990s
and has since been faling. Evenin the peak years, trade was avery smal fraction of tota production
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and consumption of metal cans. Because imports and exports are such a smal percentage of tota
shipments, gpparent consumption of meta cansin the U.S. does not differ grestly from total shipments
by domestic producers (see Table 2-9).



Table 2-8. Prices for Beverage Containers: 1993-2000 ($/1,000 cans
dabbet 2+ 8s) Apparent Consunption of Metal Cans (NAICS 332431):
1993-1999 (m I lion cans)

Y ear Aluminum Cans Sted Cans PET Bottles
Year 1993 o pnwzzhfagi/%g;ggll ” [ rrp§iefls78 Exports NA Oo/:1pspuar:petniton
19921994 N A61.01 3§64.78 395 $05.23 N A
19931995 132, 1$70.58 4865.66 568 $70.68 132,035
19941996 139, 2%$63.02 7$65.81 1,390 $68.57 138, 575
19951997 133, 7860.94 5385.76 2,196 $68.63 132, 067
19961998 135, 4881.01 1, $8%.76 899 $67.73 136,023
19971999 137, 184914 6365.30 861 g¢67.99 136,903
19985000 138, 9¢80.04 3384.37 967 ¢70.75 138,342

Average 9% U880 47 °%65.28 2% geg51 o0 126
2000 NA 634 674 N A

Sources: SfI|IgOJ Erlc June1995 AtWhaAP&C@EgEBGQBfugal\NdeDV\Ih F?at es

hnp.wmu.bls.gow Asbbained on DecemberG 200

U.S. Bureau of Labor Statistics. Producer Price Index—Commodities. Steel Cans—Series ID wpul03102.

Sour c eshttp:wwiy.[s$s.00ur. eksettta nerhdn Deceober@ 2008si on. | TC Trade Data Web. Version 2.4
U.S. Burdau of Lgbor Sgatisticgn Prodpicer Piice Index Redsion—Current Series: Pfastic Bottles+Serieg D pcu3085#.
<http:wwiathl 8.60V>. ssolja nechen Besepwer 6.a280hames. con framer/ 1/ 113/ def aul t . asp?r eal nam
e=US+I nt er nati onal +Tr ade+Conmi ssi on&ur | =ht t p¥8A%RF¥2Fdat aweb%2Eusi t c%2Eg

ov&f ramei d=1&pr ovi deri d=113&ui d=17367635>. As obtai ned on Decenber 7,

2001.

Can Manufacturers Institute (CM). “Historical CM Can Shipments.” <http://ww.
cancentral .com > As obtai ned on Decenber 6, 2001a.

In the domestic market, the duminum container has become widely used because of itsrelative
advantagesin price and weight aswell as opportunities consumers have to recycleit. The beverage
market grew ragpidly during the 1980s and 1990s and began to dominate the entire can industry.
Aluminum has a 75 percent market share in the beverage segment, experiencing rapid growth aong
with the beverage industry. As beverage industry growth has leveled off, so have sales of duminum
cans. Although stedl represents a declining share of the beverage market, steel cans till dominate the
food and consumer product markets. However, they face increased competition from food product
packaging using plastic materids. Exports of both food and beverage products are anticipated to
increase based on trends established during the 1990s. For example, between 1990 and 1992 soft drink
and carbonated water exports increased 63 percent and fruit and vegetable exports increased
gpproximately 32 percent (Hillstrom, 1994). However, it isnot clear that these trends will lead to
increased exports of meta cans. Because of the low value-to-weight ratio of metal cans, it appears
unlikely that foreign trade in canswill develop to asignificant degree. On the other hand, an increasein
food and beverage exports may lead to an increase in demand for metal cans since they may be used to
package the exported items.



SECTION 3
ENGINEERING COSTS

This section presents the Agency’ s estimates of the compliance cogts associated with the
regulatory dternatives developed to reduce HAP emissions during metal can coating operations. This
NESHAP will limit the amount of organic HAP emitted relative to the volume of coating gpplied. To
meset the requirements of this regulaion, most facilitieswill add control devices, with some facilities
substituting low- or no-HAP coatings for their current coatings. The tabular costs associated with
making these changes to the metal can production process were estimated for the 142 mgjor source
facilities operating in the U.S. in the basdine year, 1997. These cods are defined as the annual
recordkesping and reporting, material, capital, and monitoring costs assuming no behavioral market
adjustment by producers or consumers. The engineering costs will serve as an input to the economic
model, which incorporates behavioral adjustments, presented in Section 4. An overview of the
methodology used to develop the engineering cost estimates is provided below. A more detailed
discussion of this methodology and the assumptions used for the ca culations can be found in Icenhour
(2002).

3.1 Methodology

EPA identified three potentia types of costs associated with pollution abatement:

(1) monitoring, recordkeeping, and reporting (MR& R) costs, (2) materia costs, and (3) capital costs
related to the purchase and ingtalation of add-on capture and control devices. Each of the cost
componentsis briefly described below.

3.1.1 Monitoring, Recordkeeping, and Reporting Costs

MR&R cogts are divided into six types, including the cost of labor to track materid usage and to
compile data for compliance reports; the cost of buying and maintaining computer equipment to track
coating and solvent materid usage; the cost associated with buying and maintaining continuous
parameter monitoring systems for the add-on control devices, the cost of photocopying and mailing the
reports and notifications; the cost of purchasing filing cabinets for recordkeeping purposes; and the cost
of hiring a contractor to conduct performance testing of the add-on control devices and monitoring
systems. The average annud totd facility cost associated with MR& R activities is estimated to be
$52,700, for an industry total of $7.3 million. Facilities that are subject to multiple subcategories have
thisMR&R cost divided evenly among the subcategories such that their totd facility cost is $52,700.
3.1.2 Material Costs

This cost component characterizes the of costs of substituting low- or no-HAP coatings for the
coatings currently being used. For thisanalysis, EPA assumed that facilities in well-controlled
subcategories such as two-piece beverage cans, two-piece food cans, and sheetcoating operations will
meet HAP emisson limits by ingalling anew regenerative thermd oxidizer (RTO) rather than incurring
materid codts. In addition, three facilities that are within 10 percent of the organic HAP emission rate
for the well-controlled coating type segments were assumed to meet the limits by improving the exigting
capture device. All other subcategories, except for one-piece aerosol can facilities, are assumed to
reformulate the coatings to limit surface coating HAP emissons.



Because reformulation costs vary by type of coating, the Can Manufacturers Ingitute (CMI) was
consulted for accurate cost ranges. Based on these data, an average cost was estimated for each specific
coating type segment. Costs were calculated using the assumption that each facility will use the same
amount of coatings that were consumed in the baseline year of 1997 and that there will be a greater cost
per galon for low- or no-HAP coatings compared to the cost per galon for higher HAP-content
coatings. Thisincrementa cost increase is assumed to be $2.00 per gdlon for insde sprays and $5.00
per galon for sde seam dtripes, which are used in three-piece food can assembly and three-piece
nonfood can assembly subcategories, and $2.00 per gallon for non-aseptic end seal compounds, which
are used in the end lining operations subcategory. Thetotal estimated impact for materid costsis
estimated to be $4.1 million per year for the three impacted subcategories.

3.1.3 Add-On Control Devices

In genera, the two-piece beverage cans, two-piece food cans, and sheetcoating subcategories are
well-controlled in terms of air emissons. Therefore, EPA assumed that dl facilitiesin these
subcategories will require an RTO to meet the emission limit with two exceptions. Firg, if the facility
has an organic HAP emission rate that isless than or equa to the organic HAP emission rate for the
coating type segment, the amount of control is consdered sufficient. Second, if the facility has an
organic HAP emission rate thet is less than 10 percent above the organic HAP emission rate for the
coding type segment, it is assumed that the facility can meet the limit by adding equipment to the
exigting capture equipment. The capita cogt for thisinvestment is estimated to be $400,000, which,
when annudized over 10 years a 7 percent, is an annualized cost of $98,000. For dl other magjor source
facilities, facility-specific capita equipment costs were estimated that include purchase, ingalation, and
operation of an RTO. Capitd investment costs were annudized over a 10-year period with an interest
rate of 7 percent. Thetotd annudized capitd cost for dl facilitiesis estimated to be $44.8 million.

3.2 Engineering Cost Summary

The Agency’ sfacility level engineering cost estimates are summarized in Table 3-1 for each of
the 142 mgor sources and 8 synthetic minor sources in the meta can manufacturing industry. The
nationwide total cost isestimated at $56.2 million per year divided across 142 mgor source facilities.
This codt is divided anong MR&R cogts of $7.3 million, materia costs of $4.1 million, and capitd costs
for add-on control devices of $44.8 million.
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SECTION 4
ECONOMIC IMPACT ANALYS S METHODSAND RESULTS

The underlying objective of the EIA isto evauate the effect of the proposed regulation on the
welfare of affected stakeholders and society in generd. Although the engineering cost andysis
presented in Section 3 represents an estimate of the resources required to comply with the proposed rule
under baseline economic conditions, that analysis does not account for the fact that the regulations may
cause the economic conditions to change. For instance, producers may elect to reduce output in
response to cost increases or even discontinue production rather than comply, thereby reducing market
supply. Moreover, the control costs may be passed dong to other parties through various economic
exchanges. The purpose of this section isto develop and gpply an andyticd structure for measuring and
tracking these effects as they are distributed across the stakeholders tied together through economic
linkages.

4.1  Markets Affected by the Proposed NESHAP

The determination of markets potentialy affected by the rule requires identifying the products
produced at the affected facilities and linking them to markets where they are exchanged. Based on the
Information Collection Request (ICR) and data provided by the Can Manufacturers Ingtitute (CMI),
EPA divided the metal can market into three separate markets:

» beverage cans,

« food cans, and
« generd packaging containers.

The economic impacts of the rule on the identified industries and related product markets are
examined in the following sections using both a conceptua approach and operaiona modd. The
conceptual approach is described in Section 4.2, while Section 4.3 presents the economic impact results
based on the operational mode!.

4.2  Conceptual Approach

The Agency developed three nationa partid equilibrium models to estimate the economic
impacts on society resulting from the proposed regulation. The large number of metal can producers
and the close subgtitutability of dternative materials such as glass and plagtic for meta cansin many
packaging gpplications lends support for the notion that meta can producers will behave asif they
operate in perfectly competitive markets. Asaresult, we assume that the number of buyers and sdlers
islarge enough that no individua buyer or sdler has market power (i.e., influence on market prices).
Under this condition, producers and consumers take the market price as a given when making their
production and consumption choices.
421 Supply

After critica review, the Agency determined thet the level of detall of facility survey and
compliance cost data is sufficient to support afacility-level characterization of supply. EPA assumed
each plant has some fixed factors of production (e.g., plant and equipment) that are augmented with
variable factors inputs (e.g., materids, labor) to produce metal cans. These fixed factors are the source
of diminishing margina returns, hence, increesng margind costs. Therefore each supply segment
(beverage cans, food cans, general packaging containers) can be characterized by an upward-doping
supply curve.



An important measure of the magnitude of this response is the price dadticity of supply,
computed as the percentage change in quantity supplied divided by the percentage change in price.
Absent empirical estimates of the supply eadticity, we use assumed vaues of the supply eadicity in
each of the rdlevant markets and perform a sengtivity andysis on those assumptions. The supply
eladticity used to generate the primary impact estimates, which are presented in Section 4.3, is 1.0 for dl
three markets modeled. The sengtivity analysis presented in Appendix B examines the effects of
varying the supply eadticity between 0.5 and 2.0.

4.2.2 Demand

Consumption choices are afunction of the price of the commodity, income, prices of related
goods, tastes, and expectations about the future, among other variables. In thisanalyss, we will
consider how purchases of meta cans change in response to higher prices resulting from reguletion,
holding other variables constant. The demand for metd cansis a derived demand, meaning that the
quantity of cans demanded is directly dependent on consumer demand for the find products metal cans
are used to produce. In this case, consumer demand for products such as beverages, food, and paint
influences the number of containers (e.g., metd, glass, or plagtic) that will be purchased for packaging
those products. Nonetheless, the price of factors of production, such as metal cans, is till an important
determinant of the derived demand for that factor because of subgtitution possibilities among factors of
production. The economic mode assumes a downward doping demand curve (i.e., the quantity
demanded for a good fals when price rises), consstent with the Law of Demand. Thus, anincreasein
the price of meta cans, asis expected to occur following regulation, is expected to result in a decrease
in the number of metal cans demanded by fina product industries. The buyers of metd cans are likely
to switch to containers made from dternative materids (e.g., plastic, glass) to some degree and/or
reduce their total output in response to this increase in metal can cogs.

EPA modeled the demand for metal cansin each of the three markets defined above based on
using reasonable assumptions for the price eadticity of demand in each market. The primary
condderation that will influence the choice of demand dadticity in each market is the availability of
subdtitutes for metd cansin that market. Other things being equd, the more close subgtitutes are
available for a given product, the more eagtic the demand for that product. The more dastic demand
arises because, with many close substitutes available, consumers can easily switch to dternative
productsin responseto aprice increase. As aresults, manufacturers may have little ability to pass costs
onto consumersin the form of price increases. In contradt, firms in industries with few close subgtitutes
are likely to be able to pass a higher proportion of regulatory costs to consumers of their products.

Based on information contained in the metal cans industry profile, it gppears that both meta
food cans and metd beverage cans have fairly strong subgtitutes available (primarily plastic bottles for
beverages and glass bottles for foods), while there are fewer substitutes for meta genera packing
containers in the markets where they are generdly used (e.g., paint cans). In addition, the demand for
auminum beverage cansis likely to be more eagtic than the demand for sted food cans because the
cost share of cansin the beverage market is lower than in the food and generd packaging markets and
plagtic bottles seem to be more generaly substitutable for aluminum beverage cans than glass bottles for
ged food cans. Congstent with this notion, PAmer, Sigman, and Walls (1996) report demand
eadticities of —1.4 for duminum beverage cans and —0.63 for sted cans (including both food cans and
generd packaging containers). EPA used these eadticities as the primary dadticity vauesfor the
economic andyss. However, because of the inherent uncertainty involved in sdecting point estimates
of demand eladticities, a sengtivity analyss was performed that examines the effects on the economic
impact estimates of different assumptions concerning the demand eadticities. We examined arange of
demand dadticities from —0.5 to—2 for each of the three affected markets as part of the sengtivity
andysis, the results of which are presented in Appendix B.

4.2.3 Foreign Trade



A review of the internationa trade data shows that foreign trade is avery small share of the
domestic metal can market. Based on recent data, imports account for about 0.24 percent of 1998 U.S.
meta can consumption and exports account for about 0.71 percent of 1998 U.S. metal can production.
In addition, there is no information available to inform the dlocation of imports and exports between the
three markets defined above for the analyss. Asaresult, we provide a quditative description of the
foreign trade impacts rather than developing quantitative estimates. For example, foreign imports may
become more attractive to U.S. consumers and U.S. exports may become less attractive to foreign
consumers as aresult of the change in relative prices resulting from regulation in the U.S. In addition,
domestic facilities could potentialy relocate to foreign countries with less stringent environmenta
regulationsif domestic production costsincrease.” However, the cost impacts are unlikely to be large
enough to cause significant trade impacts.

4.2.4 Baseline and With-Regulation Market Equilibrium

A graphical representation of the competitive modd of price formation, as shown in
Figure 4-1(a), posits that market prices and quantities are determined by the intersection of the market
supply and demand curves. Under the basdline scenario, a market price and quantity (p,Q) are
determined by the downward-d oping market demand curve (D™) and the upward-d oping market supply
curve (S*) that reflects the sum of the domestic supply curves. EPA’s model includes both affected and
unaffected domestic supply.

With the regulation, the costs of production increase for affected domestic suppliers. The
imposgition of these regulatory control cogsis represented as an upward shift in the affected facility
supply curve. Asaresult of the upward shift in this supply curve, the market supply curve for metd
cans will dso shift upward as shown in Figure 4-1(b) to reflect the increased costs of production.

'However, enpirical studies in the literature have generally found little
evi dence of environnental regulations having a significant influence on
i ndustry | ocation decisions (e.g., Levinson, 1996).
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In basdline without the proposed standards, the industry produces tota output, Q, at price, p,
with domestic producers supplying the amount g, and imports accounting for Q minus g, or ¢,. With
the regulation, the market price increases from p to p’, and market output (as determined from the
market demand curve, DV) declinesfrom Q to Q. Thisreduction in market output is the net result of
reductions in affected domestic supply and increasesin unaffected supply.

4.25 Impactsfor Facilities Excluded from the Market Model

After review of the available data, the Agency determined that 13 facilities manufactured unique
metal can commodities that did not fal within the market definitions above (e.g., commemorative tins).
However, the Agency concluded data limitations did not support the development of smilar partia
equilibrium modds for these commodities. Asaresult, the Agency employed asmple nonbehaviord
financid analysis to estimate impacts, which takes the form of the ratio of compliance cogts to the value
of sdles (cost-to-saesratio or CSR). To compute these ratios, EPA collected revenue data and
caculated a CSR for each of the firms asfollows:

CSR =Totd Annudized Compliance Costs/Total Plant Revenue (4.0

One drawback of this approach isthat it does not consider interactions between producers and
consumersin amarket context. The andysis Smply assesses the burden of the rule by assuming the
affected firms fully absorb the control cogts, rather than at least partially passing them on to consumers
in the form of higher prices. Therefore, it likely overstates the impacts on fecilities affected by therule
and understates the impacts on consumers. However, the gpproach can provide a quantitative measure
of the economic impacts for these facilities and has the advantages of smplicity and rdatively limited
data requirements.

4.3  Economic Impact Results

To develop quantitative estimates of these impacts, we developed a computer modd using the
conceptua approach described above® Using this model, EPA characterized supply and demand of
three affected commodities for the basdline year, 1997; introduced a policy “shock” into the model by
using control cost-induced shiftsin the domestic supply functions of these markets, and used the market
model to determine a new with-regulation equilibrium in each meta cans market. We report the market,
industry, and societal impacts projected by the modd below.

4.3.1 Market-Level Impacts

The increased cost of production due to the regulation is expected to increase the price of meta
cans and reduce productiorn/consumption from basdine levels. Asshown in Table 4-1, the price
increases in dl three metd can markets are smilar in magnitude and are each less than 0.5 percent.
Domedtic production of meta cansis estimated to decline by atota of 392 million cans, or 0.30 percent.
The beverage can market accounts for 80 percent of this decline, which is approximately proportionate
to its share of meta cans produced.

8Appendi x A includes a description of the nodel’s baseline data set and
speci fication.



Table 4-1. Market-Level Inpacts of the Metal Can MACT: 1997

Absolute Relative
abl e MACT:
Bograge
Price ($/can) $0.061 $0.061 $0.000 0.23%
Wt h Absol ut e Rel ati ve
Basel i ne Regul ati on Change Change
Revenues ($10% yr) $10, 848. 12 $10, 849. 63 —-$1.51 0.01%
Costs ($10%yr) $10, 030. 25 $10, 047. 40 $17. 16 0.17%
Conpl i ance $0. 00 $48. 50 $48. 50 NA
Producti on $10, 030. 25 $9, 998. 90 -$31. 34 —-0.31%
Pre-tax earnings ($10%yr) $817. 87 $802. 22 -$15. 65 -1.91%
Plants (#) 156 156 o0 o 0. 00%
Enpl oyees (#) 20, 846 20, 670 — 176 —0. 84%
Total
Price ($/can) $0.084 $0.084 $0.000 0.31%
Quantity (10°) 129,387 128,995 —392 —0.30%

2 The pricesreported for the total impacts on the metal can manufacturing industry are weighted averages of the pricesin the
three submarkets above.

4.3.2 Industry-Level | mpacts
Revenue, codts, and profitability of the directly affected industry aso change as prices and
production levels adjust to increased costs associated with compliance. For metal can producers, pre-tax
earnings are projected to decrease by atotal of about $16 million across dl three submarkets included in
the economic model (see Table 4-2).° These losses are the net result of three effects:
« Increasesin revenue ($1.51 million, or 0.01 percent)—based on the elagticities used in the
mode, revenue increases dightly because the average price of metd cansincreasesby a
larger percentage than the quantity fdls.

« Reductionsin production costs as output declines ($31.3 million, or 0.31
percent)—production costs fdl as firms reduce their output.*®

» Increased control costs ($48.5 million)—we have assumed total annualized compliance costs
vary with theleve of output. Therefore, the compliance costs being incurred with regulation
are smaller than the engineering compliance costs presented in Section 3 because the

°Note that there are only 156 facilities included in the market nodel after
excluding the facilities that did not fit into the three netal can narkets
nodel ed and allocating costs assigned to facilities that only manufacture
sheets or ends to their sister facilities that manufacture the cans. This
adj ust mrent was made because the facilities producing only sheets or ends do
not conpete directly in the can market, although changes in the costs of
produci ng these inputs will affect conmpany-I|evel can output.

“Note that this does not inply that production costs per unit are falling, only
that total production costs will tend to fall as | ess output is produced. For
exanpl e, fewer raw materials are needed as output declines.
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estimated reductions in output imply lower compliance costs.*

The nationd-leve results dso highlight important distributional impacts of the rule across
facilities, as shown in Table 4-3. Approximately one-third of the modeled facilities experience an
increase in pre-tax earnings totaling about $10.3 million as aresult of increases in price that exceed their
compliance codts per unit. In contragt, the remaining two-thirds of metal can facilities experience losses
in pre-tax earnings totaing $26.0 million. As expected, facilities who are better off with regulaion have

relatively lower per-unit compliance cogts than their competitors.

The Agency aso examined impacts on the 13 facilities not included in the market modd. By
assumption, these producers experience reductionsin profit equa to the total annuaized compliance
costs estimated to fall on those facilities ($4.5 million), an average of $350,000 per facility (see Table 4-

Table 4-3. Distributional |npacts Across Facilities of the Metal
MACT: 1997
Pre- Tax Earni ngs
Loss Gain Tot al
Pl ants (#) 99 57 156

Basel i ne Production
Total (units/yr)

Average (units/facility)

Basel i ne Conpliance Costs
Total ($10%yr)
Average ($/unit)

Change in Pre-tax Earnings
($10% yr)
Change i n Enpl oynent (# enpl oyees)

86, 117, 362, 89
6

887, 807, 865

$45, 450, 401

$0. 0005

-$25. 90

-309

35, 843, 620, 63
2

607,518, 994

$4, 167, 867

$0. 0001

$10. 25

133

121, 960, 983, 52
8

781, 801, 176

$49, 618, 268

$0. 0004

-$15. 65

-176

4). Revenuesfor these companies were estimated based on data collected from Dun & Bradstrest,
Reference USA, Thomas Regiond, and the Census Bureau. References USA provides facility-leve
sadesranges, but this data was not avallable for dl 13 facilities. Therefore, we used Census estimates of

1Conpl i ance costs are expected to be | ower,

on aver age,

as output falls because

many types of conpliance costs are typically assunmed to vary with output. For

exanple, as output falls, sonme firms may be able to neet
requirenents with smaller, |ess expensive contro
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Table 4-4. Inpacts for Facilities Not Included in the Market Model:
1997

Total Nunber of Facilities 13
Total Annualized Conpliance Costs (TACC) $4.5
(%109
Average (TACC) per Facility ($10°) $0. 35
Number Shar e

Facilities with Sal es Data

Conpl i ance costs are < 1% of sales 9 69%

Conpl i ance costs are > 1% and < 3% of 3 23%
sal es

Conpl i ance costs are > 3% of sales 1 8%
Conpl i ance Cost-to-Sales Ratios

Aver age 1.34%

Medi an 0.43%

M ni mum 0. 00%

Maxi mum 10. 20%

the average revenue per metal can manufacturing establishment for the employment Size category that
the facility fdlsinto as an estimate of facility-level revenue for those facilities where Reference USA
datawere not available. Because Reference USA provides fairly wide rangesin its sales estimates, EPA
chose to use a consarvative estimate of facility revenue by using the minimum of:

« Totd company sdes (from Dun & Bradstreet or Thomas Regiond),

« Midpoint of facility-level sdesrange reported by Reference USA, and

« Census edtimates of the average revenues per establishment for the metal can industry for the
date in which the facility islocated.

This was done to ensure that we were not using facility-level sales that were greeter than tota company
sdes and that the Reference USA estimate was not far out of line with the sandard industry output for
an establishment with a given employment range. Relative to estimated basdine sdesfor these
facilities, nine facilities are impacted |ess than one percent, three are impacted between 1 and 3 percent
of saes, and one facility isimpacted at alevel above 3 percent of sdes.
4.3.3 Closure Estimates

As shown, the economic model does not predict any facilities included in the market modd will
close fallowing regulaion under the reference case dadticity assumptions. However, sengitivity
andyss shows that one facility may close under different supply and demand dadticity assumptions. In
addition, the cogt-to-sdes analysis for the 13 facilities not included in the economic mode shows that
one facility has a CSR exceeding 10 percent. The U.S. Bureau of Census reports industry group
financid raiosin their Quarterly Financial Report for Manufacturing, Mining and Trade Cor porations
(U.S. Bureau of the Census, 1998). For 1997, the Census Bureau reports that income before income
taxes (pre-tax earnings) for SIC group 34 (Fabricated Metal Products) was approximately 7.6 percent of



sdes. For smdler firms (i.e,, firms with assets under $25 million) thisratio is 6.9 percent*?.
the Agency believes the rule may potentialy result in one to two premature plant closures.
4.3.4 Employment | mpacts

Therefore,

Reduction in domestic production leads to changes in industry employment. Facility-level

changesin employment were estimated by multiplying the change in production by basdine

employment:

AE, =[AQIQ] K

Employment is projected to decline by 309 employees at plants with profit losses and increase by 133
employees a fadilitieswith profit gains. EPA estimates the net employment change resulting from the
ruleisareduction of 176 employees, or —0.8 percent.

435 Social Costs

The vaue of aregulatory action istraditiondly measured by the change in economic welfare that
it generates. Theregulation’s welfare impacts, or the social costs required to achieve environmental
improvements, will extend to consumers and producers dike. Consumers experience welfare impacts
due to changes in market prices and consumption levels associated with the rule. Producers experience
welfare impacts resulting from changes in profits corresponding with the changesin production levels
and market prices. However, it isimportant to emphasize that this measure does not include benefits
that occur outside the market, that is, the vaue of reduced levels of air pollution with the regulation.

Tabl e 4-5.

Di stribution of Social

Costs for the Metal Can MACT:

(4.2)

1997

Val ue ($10%yr)

Change in Consumer Surplus -$33.3
Bever age -$13.9
Food -$10. 8
Packagi ng -$8.5
Change in Producer Surplus -$20.2
Mar ket nodel -$15.6
Not nodel ed -$4.5
Total Social Cost —-$53.5

The economic analysis accounts for behaviora responses by producers and consumers to the
regulation (i.e., shifting cogts to other economic agents). This gpproach provides indgghts on how the
regulatory burden is distributed across stakeholders. As shown in Table 4-5, the economic mode
edtimates the total socia cogt of the rule at $53.5 million. Asaresult of higher prices and lower
consumption levels, consumers (domestic and foreign) are projected to lose $33.3 million, or 60 percent
of the total socia costs of therule. Beverage market consumers experience over one-third of these
losses, or $13.9 million. Producer surplus declines by $20.2 million, or 40 percent of the totd socid

costs.

2l n the short run
variable profits are positive.

i ncome taxes nmeasure as a reasonable approxi mati on of plant-I|evel

profit rate.

a plant would be presuned to continue to operate as long as

The Agency considered QFR s inconme before
vari abl e



4.3.6 Sensitivity Analysis

Asaresult of uncertainty involved in sdlecting point estimates of supply and demand eadticities,
EPA aso conducted sengitivity andyssto explore the effect of different dadticity values. Detailed
results of this sengtivity analyss are presented in Appendix B. The socid cogts of the rule remain
essentidly unchanged in the sengitivity andyss. As expected, changes in dadticities that make the
consumer more responsive to margina changes in price relative to producers resultsin lower consumer
surplus losses and higher producer surpluslosses. Conversdly, changes in dadticities that make the
producer more responsive to margind changes in price relaive to consumers results in higher consumer
surplus losses and lower producer surpluslosses. Findly, closure estimates ranged from O to 1 facility
under al scenarios for those fadilities included in the market modd.
4.4  New Source Analysis

Potentid new suppliers of metd cans have an investment decision concerning whether or not to
enter the market (or to build new facilitiesin the case of current market participants). Economic theory
tells us that investors are only expected to invest in projects that are expected to have a postive net
present vaue (NPV), that is, an internd rate or return higher than the opportunity cost of capital.
Therefore, to the extent that the metal can manufacturing NESHAP will result in adecrease in the
expected NPV of investing in new plants, it could potentialy reduce the number of new entrants.
However, EPA has estimated that there would most likely be no new entrantsin the metd can
manufacturing industry over the next few years even in the absence of thisNESHAP. Thus, EPA
concludes that there will be no impacts on new sources as aresult of thisregulation.
45  Energy Impact Analysis

Executive Order 13211, “Actions Concerning Regulations that Significantly Affect Energy
Supply, Distribution, or Use” (66 Fed. Reg. 28355, May 22, 2001), requires federd agenciesto estimate
the energy impact of significant regulatory actions. The proposed NESHAP will trigger both a smdll
increase in energy use due to the operation of new abatement equipment as well as a decrease in energy
use due to asmall decline in the production of metal cans. These impacts are discussed below.

Based on information from the industry survey responses, it is not expected that the subgtitution
of low HAP coatings and thinners for the materias currently used would result in any change in energy
usage. However, because many metd can manufacturing facilities use add-on emission control devices
to meet exigting limits, it is expected that these facilities would use additiona add-on controls to comply
with the MACT standard. Facilities are expected to add RTOs to reduce HAP emissions, which require
electricity and the combustion of natural gas to operate and maintain operating temperatures. EPA
estimates that eectricity consumption will increase by 36,730,000 kilowatt-hours (kWh) per year and
fud energy consumption resulting from burning naturd gas will increase by 1,197,000 million British
thermd units (MMBtu) per year, which roughly correspondsto 1.2 billion cubic feet of natural gas. The
total electricity generation capacity in the U.S. in 1999 was 785,990 MW (DOE, 19994). Thus, the
electricity requirements associated with the new abatement capitd likely to be added to comply with this
NESHAP represents a very smdl fraction of domestic generation capacity. Similarly, the natura gas
requirements associated with the NESHAP are very smdll relative to the 23,755 billion cubic feet of
natural gas produced in the U.S. in 1999 (DOE, 1999D).

In addition, as described in Section 4.3, the economic modd predicts that increased compliance
cogswill result in areduction in annud output of 0.3 percent for the metal can manufacturing industry.
Thissmadl decline in production is expected to result in an approximeately proportionate reduction in
energy consumption for this sector and will partially offset the increased consumption to operate add-on
control devices.

Overdl, both the increases and decreases in energy consumption expected to result from
implementation of the metal can manufacturing NESHAP are projected to be extremey small rdative to

4-10



nationd energy markets (and will at least partidly offset eech other). Thus, it is extremey unlikely that
the proposed NESHAP will have any significant adverse impact on energy prices, distribution,
avalability, or use.



SECTION 5
SMALL BUSINESSANALYSS

This regulatory action will potentidly affect the economic welfare of owners of metd can
manufecturers. These individuas may be owners/operators who directly conduct the business of the
firm or, more commonly, investors or stockholders who employ others to conduct the business of the
firm on their behaf through privately held or publicly traded corporations. The legd and financid
regpongibility for compliance with aregulatory action ultimately rests with plant managers, but the
owners must bear the financia consequences of the decisons. Although environmenta regulations can
affect al busnesses, samdl businesses may have specid problems complying with such regulations.

The Regulatory Flexibility Act (RFA) of 1980 requiresthat specid consideration be given to
amall entities affected by federa regulations. The RFA was amended in 1996 by the Smal Business
Regulatory Enforcement Fairness Act (SBREFA) to strengthen its analytical and procedura
requirements. Under SBREFA, the Agency must perform aregulatory flexibility analysis for rules that
will have asgnificant impact on a subgtantiad number of smdl entities.

This section focuses on the compliance burden of the small businesses within the metal can
manufacturing industry and provides a screening andysis to determine whether this proposed rule is
likely to impose a Significant impact on a substantia number of the smal entities (SISNOSE) within
thisindustry. The screening andysis employed hereisa®sdestest” that computes the annudized
compliance costs as a share of sdesfor each company. In addition, it providesinformation about the
impacts on small businesses using a market andysis that accounts for behaviora responsesto the
proposed rule and the resulting changes in market prices and output.

51 Identifying Small Businesses

The Smal Business Adminigtration (SBA) released guideines effective October 2000 that
provide small business thresholds based on NAICS codes that replace the previous thresholds based on
SIC codes. Under these new guiddines, SBA establishes 1000 or fewer employees as the smal business
threshold for Metal Can Manufacturing (i.e., NAICS 332431). Using this guideline and available
secondary data, the Agency identified 13 small businesses, or 43.3 percent of the meta can companies.
For these small businesses, the average (median) annua sales for companies reporting data were $27
($24) million, and the average (median) employment was 178 (175) employees.

5.2  Screening-Level Analysis

To assess the potentia impact of thisrule on smdl businesses, the Agency cdculated the share
of annualized compliance cods relative to basdline sales for each company. Thistype of andyss does
not consider interaction between producers and consumers in amarket context. Therefore, it likely
overdates the impacts producer impacts and understates the impacts on consumers. When a company
owns more than one affected facility, EPA combined the costs for each facility owned by that company
to generate the numerator of the cost-to-sdlesratio. Annuaized compliance costs include total
annualized capita costs and operating and maintenance costs imposed on these companies.

5.2.1 Results

Small businesses are expected to incur only 2 percent of the total industry compliance costs of

$56.2 million (see Table 5-1).* The average tota annudized compliance cost is projected to be $90,000

B8This disproportionately small inpact is primarily due to the fact that
relatively few small businesses in the netal can manufacturing industry are
maj or sour ces.



per smal company. The mean (median) cost-to-salesratio for the 13 small businessesis 1.10 (<0.001)
percent, with arange of 0 to 10.20 percent. EPA estimates that 10 of the 13 smal businesses experience
an impact less than 1 percent of total company sdes, two small firms have CSRs between one and
3 percent, and one firm has a CSR greater than 3 percent of sales.

Large businesses are expected to incur 98 percent of the total industry compliance costs of $56.2
million. The average totd annudized compliance cot is projected to be $3.2 million per large
company. The mean (median) cost-to-saesratio for the 17 large businessesis 0.27 (0.14) percent, with
arange of 0to 1.29 percent. EPA estimatesthat 16 of the 17 large businesses experience an impact less
than 1 percent of total company sales and one large firm has a CSR between 1 and 3 percent.
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Tabl e 5-2. Small Business |Inpacts of the Metal Can MACT After Market Adjustments:
19972
Wth Absol ut e Rel ative
Basel i ne Regul ati on Change Change
Revenues ($10% yr) $560. 87 $560. 54 -$0. 33 -0. 06%
Costs ($10°% yr) $132. 06 $129. 75 -$2. 31 -1. 75%
Conpl i ance $0 $0. 05 $0. 05 NA
Producti on $132. 06 $129. 70 -$2. 37 -1.79%
Pre-tax Earni ngs $428. 80 $430. 78 $1.98 0. 46%
($10% yr)
Pl ant s 9 9 0 0. 00%
Enpl oyrent 1, 205 1,181 —24 —-1.98%

& This table only presents results for those snall
There are an additional
speciality products and were therefore not

F53bl eE&onbmic Sudlygs y Statistics for SBREFA Screening Anal ysis:

six plants owned by five small
i ncluded in the market

firms included in the market nodel.
firms that manufacture
nodel .

1997

The Agency aso andyzed the economic impacts on small businesses who own operate facilities
incdluded in the market modd under with-requlation conditions expected to result from implementing the

NESHAP. Unlike the screening analys's, this gpproach exairines smal| Iniasiigess impactstiotl eght of the

RO, FEI0T5FS @b RIRICEES and consumers o thg reguiaiion. AgShown in Tabigb-2, The

economlc m el projects pre-tax earnings to margindly increase by ap
@% JRPhAPBAS nER3E indluded  the market M

percent of the total annudized control costs and the per-unit costs of control are

roxi imately $1.98 million, or

gl As notetfé&‘h%r, smdl

ﬁmaﬂégféla&'f/%%)othef affaseafynishling to an e$in@Rd increas$ih e level of §ib-t8X earnings.

Thisincrease isthe net result of three effects.

Nunbe Share Nunbe Shar

Nunbe Shar

« Decreasein revenue ($0.33 million, or —0:06 percent)—revenue declines as outputedeclines.

Conpani es with Sal es Data 13 100% 17 100% 30 100%
Compl i ance costs are < 1% of 10 77% 16 94% 26 87%
sal es
Compl i ance costs are >1%and < 2 15% 1 6% 3 10%
3% of sal es
Conpl i ance costs are > 3% of 1 8% 0 0% 1 3%
sal es
Conpl i ance Cost-to-Sales Ratios
Aver age 1.10% 0.27% 0. 63%
Medi an 0. 00% 0. 14% 0. 06%
M ni mum 0. 00% 0. 00% 0. 00%
VX 10. 20% 1.29% 10. 20%
14Tr;ﬁ a?]it%]sr.]t smal | businesses included in the market nodel own a total of nine
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Thisis offset to some degree by increases in the market price of metd cans (i.e., each meta
can issold at a higher market price).

Decrease in production costs ($2.37 million, or 1.8 percent)—production costs decline as
output fdls.

Increased pollution control cogts ($0.05 million)—these costsincrease with the rule,
athough the estimated cogts after dlowing for behaviora adjustments are smdller than those
estimated by the engineering cost andys's because these codts are assumed to vary with
output. Given that output declines, pollution control costs aso decline rdative to the costs
edimated by the engineering analysis.

54  Assessment

After congdering the economic impacts of the proposed rule on small entities. EPA certifies
that there will not be sgnificant impacts on a subgtantia number of smdl entities. We provide the
following factud bassfor certification:

The screening analysis shows only one of the 13 smdl firmsisimpacted greeter than
3 percent of total revenues.

Only one of the 15 facilities owned by smdl businessesislikdy to prematurely close asa
result of the rule using the base dadticity assumptions. A second facility is estimated to
close under some of the scenariosincluded in the sengtivity andyss.

After taking into account behaviora responses of producers and consumers to the regulation,
plants owned by smdl businesses included in the market mode (nine total) experience a net
increase in pre-tax earnings of $1.98 million.

EPA does not anticipate that smdl firmswill be disproportionately affected relative to large
firms. Smdl firms are only expected to incur gpproximeately 2 percent of the total annuaized
cogts of $56.2 million. In addition, the average totd annuaized compliance costs are

$90,000 per smdl firm compared to $3.2 million for large firms. Findly, a comparison of

the cogt-to-sdes estimates shows smdl firms have alower median CSR reldiveto large

firms (<0.01 percent compared to 0.14 percent for the large firms, and 0.06 percent across all
affected firms).

Although this proposed rule will not have a significant economic impact on a substantial number of
amall entities, EPA continues to be interested in the potential impacts of the proposed rule on small
entities and welcome comments on issues related to such impacts.
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APPENDIX A
MODEL DATA SET AND SPECIFICATION

The primary purpose of the EIA for the proposed metal can manufacturing MACT isto describe
and quantify the economic impacts associated with therule. The Agency used abasic
framework that is congstent with economic andyses performed for other rulesto develop
estimates of theseimpacts. This gpproach employs standard microeconomic concepts to model
behaviora responses expected to occur with regulation. This appendix describes the spreadshest
mode in detail and discusses how the Agency

 collected the basdine data set for the modd,

» characterized market supply and demand for three submarkets of the metal can
industry—beverage cans, food cans, and general packaging containers.

« introduced apolicy “shock” into the model by using control cost-induced shiftsin the
fedility-level supply functions, and

« used asolution agorithm to determine a new with-regulation equilibrium for each
market.

A.1 Baseline Data Set
EPA collected the following data to characterize the basdline year, 1997 (see Tables A-1 and A-
2):

« Basdline Quantity—EPA collected facility-level production and mapped facilitiesto
appropriate markets using ICR survey responses. We estimated facility-level
production for plants without ICR data using the following approach:

v Collected secondary data on market-level output for each of the three categories

of meta cans modded from apublicly available source provided by the CMI (see
Table 2-7).



Tabl e A-1. Basel i ne Data Set, 1997

Domesti ¢
Average Price Producti on
Mar ket ($/ can) (10° cans)
Bever age $0. 06 100, 680
Food $0. 12 24,332
Package $0. 44 4, 375
Sour ces: Sfiligoj, Eric. June 1995. “At What Price?” Beverage Wrld June: 46-50.

U. S. Bureau of Labor Statistics. Pr oducer Price | ndex—Commmodities: Al um num

Cans—Series | Dwul03103. <http:ww. bl s.gov>. As obtai ned on Decenber 6, 2001a.
Can Manufacturers Institute (CM). “Historical CM Can Shipnments.” <http://wwv.

cancentral .com>. As obtai ned on Decenber 6, 2001la.

Table A-2. Primary Supply and Demand El asticities for Metal Can
Mar ket Mbdel s

Mar ket Suppl vy Denmand
Bever age 1 -1.4
Food 1 —-0.63
Package 1 -0.63

Sources: Pamer, K., H. Sigman, and M. Walls. 1996. “The Cost of Reducing Municipal Solid Waste.” Resourcesfor the
Future Discussion Paper 96-35.

v Computed the difference between totd market output for each of the three
categories modeled and total reported output calculated from summing ICR
responses for each market (i.e., total production—tota reported ICR production =
tota unknown production)

Distributed unknown production across facilities that did not provide production data!® usng
ICR plant-level employment responses. Using this gpproach, the facility-level modd is
congstent with secondary market data.

« Basdine Prices—EPA computed 1997 basdline prices for the beverage can market
using data from Sfiligoj (1995) and price indexes from BLS (2001a). For the food
can and generd packaging container markets, the Agency employed the following

roach:

v P Firgt, we estimated tota revenue for the beverage can market using price'® and

5These are primarily area sources. |In general less information was collected
from area sources than major sources because major sources are the focus of
the rule. However, it is inportant to capture production fromall sources to
accurately develop the baseline and estinate post-regulation market
condi tions.

EPA used the price of alum num cans ($0.061/can) for the beverage narket
because the overwhel m ng majority of beverage cans are made from al um num
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total outpuit.

Next, we collected value of shipment data from the U.S. Census Bureau for Metal
Can Manufacturing (NAICS 332431) to obtain an estimate of total industry
revenue. We then subtracted revenue from the beverage market (as caculated
above) from tota revenue to gpproximate the totd revenue in the food can and
generd packaging container markets.

Using census data, CMI, and ICR data, we estimated the average revenue per
employee for the food can and genera packaging container markets. We
multiplied this value by tota plant-level employment for each market to derive an
estimate of total revenue for each market.

Finaly, we divided these two revenue estimates by their respective market
quantities to compute a market price. Using this gpproach, the facility-level
revenue totals are consistent with the value of shipments for the industry reported
by the Census Bureau (i.e., does not significantly understate or overtate total
industry revenues).

Domestic supply and demand dadticities—The primary demand dadticities used for
this analysis are drawn from Pamer, Sigman, and Walls (1996). They report demand
eadticities of —1.4 for duminum beverage cans and —0.63 for sted cans. Because no
empiricd estimates of the supply dadticity were identified, the primary supply
eladticity was assumed to be equal to 1. Because of the inherent uncertainty
associated with choosing point estimates of dadticities, a sengtivity andysswas
conducted where the supply dadticity was varied from 0.5 to 2 and the demand
eladticity was varied from -0.5 to —2.



A.2  Supply of Metal Cans
The market supply of metd cansin each of the three defined submarkets (Q°) may be expressed
as the sum of affected and unaffected producers, that is,
Q*=d.+0q, (A1)
where q, isthe affected supply of aparticular can type and q, is the unaffected supply.
A.2.1 Metal Can Facilities
Producers of metd cans have some ability to vary output in the face of production cost changes.
Production cost curves, coupled with data on market prices, can be used to determine the
fecility’ s optima production rate, including zero output (shut-down). EPA used thea
Generdlized Leontief profit function to characterize metd can facility supply curves.
A.2.1.1Using the Generalized Leontief Profit Function to Derive Output Supply
The specification of afadility’s profit function given by the generdized Leontief is asfollows!’

=== - Ug

Eq. (A.2) isan empiricd modd to estimate facilities profit, where P, is the net market price for product
n manufactured by fadility j, I;, is one variable proportion input (characterized by a cost index
described below), B,, B;, and p, are model parameters, j indexes producers (i.e., affected
facilities), and n represents the three commodities included in the market modd. By gpplying
Hotdling's lemmato the generdized Leontief profit function, the following genera form of the
product n supply function for facility j is obtained:

L h |

d

where g, is the quantity of product n produced by facility j, P, isthe net market price for each product,
l,, isthe variable proportion input, y;, = B, and p, = p, are model parameters, j indexes producers
(i.e, affected facilities), and n represents the three markets. The theoretica redtrictions on the
model parameters that ensure upward-soping supply curvesarey;,, > O and g, < 0.
Figure A-1 illugtrates the theoretica supply function for product n represented by Eq. (A.3). As
shown, the upward-doping supply curve is specified over a productive range with alower bound

of zero that corresponds with a shutdown price equa to — - and an upper bound given by the

productive capacity of g that is approximated by the supply parameter y;,. The curvature of the

"For additional details, see Chanbers (1988) for a discussion of this functional
form (pages 172-173).
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supply function is determined by the p,, parameter.
Supply function parameters. The p parameter is related to the facility j’s supply eadticity for
product n, which can be expressed as

W

-]

A. 4)

Taking the derivative of the facility supply function (Eq. [A.3]) with respect to price shows
Multiplying this expresson by P,/q, resultsin the expression for the supply dadticity:

“(A.5) -

By
re
ar
ra
g
in
g
ter
m
S,
Pn
ca
n
be expressed as follows:

Vauesfor the p parameter can be computed in two ways. econometric estimation using facility survey
data'® or substitution of an econometricaly estimated or assumed market supply dedticity for
product n (g;,), the average annua production level of fadilities (g,,), the variable production cost
index (I;,), and the market price of the product n (P,). Note that unlike the product-specific p, the
facility supply eadticity is not congtant but varieswith g, p, and . For thisandys's, we used the
cdibration gpproach because facility-level data available from the Information Collection
Reguest (ICR) did not support econometric estimation. Using this approach, the remaining
supply function parameter, v, ,, pproximates the productive capacity and varies across products

BFor a di scussion, see EPA (1993) and Thurman, Fox, and Bi ngham (2001).
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a eech facility. This parameter does not influence the facility’ s production responsiveness to
price changes as does the § parameter. Thus, the parameter vy;, is used to cdibrate the model so
that each facility’ s supply equation replicates the basdline production data.

Variable production cost index: The cost-share weighted variable production cost index, |;, was
congtructed with the following data from the U.S. Bureau of Census:
« dateleve wages paid by the metal can industry (NAICS 332431) divided by value of
shipments (w) and

« datelevel materids purchased by the metal can industry (NAICS 332431) divided by
the vaue of shipments (m).

Note, the |; variable varies across facilities due to the two state-level variables (w, m).
Before computing the cost-share weighted index, the wage and materias varigbles were
converted into indexes normaized to the average vaue of each variable. This conversion dlows
each variable to be measured in terms of arelaive index. The State specific index was computed

asfollows
- ———s——————==== |

where « isthe nationa cost share of materids for the meta can industry (NAICS 332431) and 1-« isthe
national cost share of wages. Table A-3 summarizes the normalized cost index values computed
for sates with available data
Regulatory Response: The production decisions at these facilities are affected by the total
annua compliance costs, ¢ as provided by EPA’s engineering analysis of capital costs, annual
operating and maintenance costs, record keeping and reporting costs, and gpplicable monitoring
cogts required to comply with the metal can MACT. The supply equation of



Table A-3. Variable Cost | ndexes, 1997

State Labor | ndex? Materi al s | ndex® Vari abl e Cost |ndex®
AL 1.01 0.71 0.74
CA 1.02 1.03 1.03
60) 0. 89 0.99 0.98
FL 1.00 1.14 1.12
GA 0.94 0.97 0.97
L 1.35 0. 96 1.00
I'N 0. 63 0.95 0.92
MO 1.08 1.03 1.03
NJ 1.42 0. 82 0. 88
NY 0.94 1.06 1.05
NC 0.97 1.10 1.08
oH 1.15 0. 97 0.99
oK 0.93 1.20 1.18
PA 0.93 1.03 1.02
TN 0. 82 1.07 1.05
X 0.88 0.98 0.97
WA 1.10 0.95 0.97
w 0.94 1.04 1.03
a Computed as follows: (State wages/State value of shipnents)/(U S wages/U S value of
shi pnent s) .
b Conputed as follows: (State cost of materials/State value of shipments)/ (U S. cost of

material s/U. S. value of shipnents).
c Conputed as follows: 0.90*Materials Index + 0.10*Labor |ndex; shares were conputed as foll ows:

materials share = 0.90 = U S. cost of materials/sun(U S. cost of materials+ U S wages) and
| abor share = 1-0..90.
Sour ce: U S. Bureau of the Census. 1999. 1997 Census of Manufacturing Industries: Metal
Can Manufacturing. Core Business Statistics Series. ECI7X-CS3. Washington, DC
CGovernnent Printing Ofice.

each facility will be directly affected by the regulatory control costs, which enter as a net price change
(i.e, p - ¢). Thus, the supply function presented in Eq. (A.3) becomes.
1

61 02
O’ =90 th &0 (A9)
BPn- Cig

Thetotal annual compliance costs per can, ¢, are estimated given the annua production per facility and
the regulatory cost estimates for each facility provided by the engineering anadlysis. Under this
gpproach, we assume dl regulatory codts vary to some degree with output.

Closure Decisions. One of the most sensitive issues to consder in the EIA isthe possibility thet
the regulation may induce a producer to shut down operations rather than comply with the
regulation. The data(i.e, direct observations of plant-level costs and profits) necessary to make
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definitive projections of these impacts are unavailable from the survey data. Therefore, the
Agency developed a method of identifying firm closure decisions using industry measures of
profitability. The plant closure criterion used for thisandysisis:

S, A 10)

where
¢« TR=Totd Revenue

« TVPC=Totd Variable Production Cogts (area under the supply function)

« TFPC=[(1-profit rate)* TR] — TVPC. Thisaccounts for production costs that do not
vary with output (i.e., “fixed”) and can be avoided by ceasing production.

« TACC = Tota Annua Compliance Codis.

Note that al of these variables are with-regulation values (i.e., they account for market adjustments).
The U.S. Bureau of Census reports industry group financid ratios in their Quarterly Financial
Report for Manufacturing, Mining and Trade Corporations (U.S. Bureau of the Census, 1998).
For 1997, the Census Bureau reports that income before income taxes (pre-tax earnings) for SIC
group 34 (Fabricated Metal Products) was approximately 7.6 percent.® For smaller firms(i.e,
firmswith assets under $25 million) thisratio is 6.9 percent. Given the estimated 1997 vaues of
revenue and variable production costs, EPA developed an estimate of the totd fixed production
costs so that the pre-tax profit rate for each facility exactly matches the rate reported by the
Census.

A.3 Demand for Metal Cans
Domestic demand for meta cans may be expressed by the following genera formulafor each
product:

q‘=Bp™ (A.11)

where p is the market price for the product, n® is the domestic demand eaticity, and B* isa
multiplicative demand parameter that calibrates the demand equation for each product, given
data on price and the domestic demand dadticity to replicate the observed 1997 levd of domestic
consumption.

A.4  With Regulation Market Equilibrium Solution
Producer responses and market adjustments can be conceptualized as an interactive feedback
process. Plants facing increased production costs due to compliance are willing to supply
smaller quantities at the basdine price. This reduction in market supply leadsto an increasein
the market price that al producers and consumers face, which leads to further responses by
producers and consumers and thus new market prices, and so on. The new with-regulation
equilibrium isthe result of a series of iterations in which price is adjusted and producers and
consumers respond, until a set of stable market prices arises where total market supply equas
market demand (i.e, Q. = Qp). Market price adjustment takes place based on a price revison
rule that adjusts price upward (downward) by a given percentage in response to excess demand

¥l'n the short run, a plant would be presuned to continue to operate as |long as
vari able profits are positive. The Agency considered QFRs income before
i ncome taxes nmeasure as a reasonable approximation of plant-I|evel variable
profit rate.
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(excess supply).
The dgorithm for determining with-regulation equilibria can be summarized by nine recursve

steps:

o » W Ddp PR

© ®© N ©

Impose compliance codts.

Use supply functions to derive marginal responses given the base price.
Check if TR>TC (i.e.,, Eq. [A.7]); if not set g=0.

Compare aggregate supply and demand.

Revise prices usng the Warasian auctioneer approach.

Use supply functions to derive margina responses given the revised price.
Check if TR>TC (i.e.,, Eq. [A.7]); if not set g=0.

Compare aggregate supply and demand.

Go to Step #5 and continue until convergence is obtained (i.e., the difference between
supply and demand is arbitrarily smdl).



APPENDIX B
SENSITIVITY ANALYSIS

Asnoted in Section 4, EPA’s andlysisis based on the best point estimates available of the
respongveness of supply and demand for meta cansto changesin their prices. This gppendix
examines the impact on the estimated results of varying these modd parameters. The key results
are discussed below:
« The social cost estimate remains essentially unchanged under all scenarios—As
shown in Table B-1 and B-2, the socia costs vary by 0.1 percent or lessin each
scenario.

« Thedistribution of costs across producers and consumer s depends on the relative
supply and demand elasticities—As consumers become more (less) responsive to
margina changesin price relative to producers, they will bear less (more) of the
regulatory burden. Similarly, as producers become more (less) responsive to
margina changesin price relative to consumers, they will bear less (more) of the
regulatory burden. We can see why these changes occur by examining avery smple
mathematicd modd of tax incidence®

2Derivation of this result can be found in internediate m croeconom c textbooks
such as Nichol son (1998).



where
dp°®
dp®
dc

eS

h d

= price paid by consumers
=price received by suppliers
= per-unit control costs

= market dadticity of supply

= market dadticity of demand
For example, holding market eadticity of supply congtant at one and varying the demand

eladticity from —0.5 to —2.0 shows consumer losses fall as they become more responsive to price

changes declining from (=$43.3 million to —-$21.6 million) (see Table B-1).

« Closure projections dightly increase—one closure may occur in each market if we

reduce the supply dadticity to 0.5 under dl demand dadticity scenarios.
Table B-1. Sensitivity Analysis Result

Matri x

Supply Elasticity

Demand Elasticity

-0.5 -1.0 -1.5 -2.0
0.5 Change in consumer surplus -$34.6 -$23.1 -$17.3 -$13.8
Change in producer surplus -$19.1 -$30.6 -$36.4 -$39.8
Social cost -$53.7 -$53.7 -$53.7 -$53.7

Plant closures -1 -1 -1 -1
1.0 Change in consumer surplus —$43.3 -$32.5 -$26.0 -$21.6
Change in producer surplus -$10.2 -$21.0 -$27.5 -$31.8
Social cost -$53.5 -$53.5 -$53.4 -$53.4

Plant closures 0 0 0 0
1.5 Change in consumer surplus -$47.7 -$38.1 —$31.7 —$27.2
Change in producer surplus -$5.7 -$15.2 -$21.5 -$26.0
Social cost —$53.3 -$53.3 —$53.3 —$53.2

Pant closures 0 0 0 0
2.0 Change in consumer surplus -$50.3 -$41.8 —$35.8 -$31.4
Change in producer surplus -$2.9 -$11.3 -$17.3 -$21.7
Social cost -$53.2 -$53.2 -$53.1 -$53.1

Plant closures 0 0 0 0
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